In contrast to sheep, goats adapt to dietary calcium restriction by increasing intestinal absorption of calcium.
Many studies aimed at understanding calcium homeostasis in the cow use sheep or goats as ruminant models. However, the comparability of relevant homeostatic processes between ruminant species has not been assessed. Therefore, we investigated whether the mechanisms of maintaining calcium homeostasis are similar in different ruminant species. Dietary calcium of goats was restricted along with treatment with calcitriol in a similar protocol to that in a recent study with sheep. Plasma calcium and phosphate and parameters of bone metabolism were analysed. Gastrointestinal calcium transport was characterised in vitro in Ussing chambers. The expression of apical epithelial calcium channels, calbindin-D(9K), and the basolateral plasma membrane Ca(2+)-ATPase was determined by quantitative RT-PCR and Western blot analysis. In contrast to sheep, the goats were able to compensate for low dietary calcium supply by increasing active calcium absorption in the small intestine, especially in the jejunum. As in sheep, the observed ruminal calcium transport of goats was affected neither by the calcium restricted diet nor by the calcitriol treatment, thus indicating the presence of an alternative, vitamin D-independent mechanism of calcium transport in the forestomachs. These results demonstrate that mechanisms for maintaining calcium homeostasis differ significantly between ruminant species.